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Chapter Four
Database Model

4.1 Introduction:

Data model is an integrated collection of concepts for describing
data, relationships between data, and constraints on the data in an
organization. The purpose of a data mode is to represent data and to
make the data understandable. If it does this, then it can be easily used
to design a database. There are three principle types of data models:

1- The relational data model.
2- The network data model.
3- The hierarchica! data model.

4.1.1 The relational data model:

The relational data model is based on the concept of mathematical
relations. In this model data and relationships are represented as tables,
each of which has a number of columns with a unique name. Note that
the relational data model requires only that the database be perceived
by the user as tables. However, this perception applies only to the logical
structure of the database. For example, It can seen that the data is

organized into three tables: S(suppliers), P{parts), and SP

(shipments).Figure(4.1) shows the sample data in relational forms.

S(Suppliers) table

S# Sname | Status City
51 Smith 20 London
S2 Jones 10 Paris
S3 Blake 30 Paris
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p(Parts) table

p# | Pname | Color | Weight| City
P1 Nut Red 12 London
P2 Bolt Green 17 Paris
P3 | Screw Blue 17 Rome
P4 | Screw Red 14 London
Sp{Shipments) table.

s# | P# | QTY

s1 (Pl |300

si (P2 | 200

s1 | P3 |400

s2 - | P1 }300

$2 | P2 400

S3 P2 | 200

Fig{4.1) Sample data in relational form

Each of the three tables cio

sely resembles & conventional sequential

file, with rows of the table corresponding to records of the file and
columns corresponding to the fields of the records.

Relation: is a table with row and column.
Tuples: rows of such tables are generally referred to as tuples.
Attributes: is a3 named column of a relation

Domain; is a pool of values from which the actual values

appearing in a given column are drawn. for exa mple, the values
Appearing in the p# column of both the p table and the SP table
are drawn from the underlying domain of all valid part numbers

Ex, IPL.P2 P304 PE, PEPT cnmmmmmmsisssissints

Degree of relation:- Is the number of columns (attribute) in that
relation.

Ex:- Parttable is of degree(5}.

Cardinality of relation:- Is the number of tuples in relation

Ex:- Cardinality of part table is {4).
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Attributes : .
Branch MN '
Branchno | Street House City Tel-no. | Mangerstaffno
BOG1 22mansour | 7 Baghdad |0171-86- | S1500
212
4 < —>
Degrée
Primary key foreign key
Staff l
Stafino Name Posiiion Salary Branchno
S$1500 John Manager 30000 B0O1
S0010 Ann Assistant 12000 B002

- Candidate key:- has only the minimum number of columns

necessary uniqueness identification. There are two properties:-

1- Uniqueness: in each record, he values of the candidate key
uniquely identify that recode.

2- Irreducibility:- no proper subset of the candldate key has the
uniqueness property.

Notes:

1- There may be several candidate keys for a table.
2- When a key consists for more than one column, so any key
with more than one column called composite key.

Relation of degree one is called " Unary relation”, degree two
"hinary", degree three "ternary" andso on.

Both entities and relationships are represented in the form of
tables( this characteristics is not shared by hierarchical & network
approaches. :

Now let us discuss the three basic operations:-

Insert:-

insert a new information into the database.

Delete:- delete the information from the database.

Update:- update the information in the database.

Y1



Database

Woaprtesseit ionviens

Prosperities of relations
1- The table has a name that is distinct from all other relation names.
2- Each cell of the table contains exactly one value.

3- Each column hasa different name.
4- The values of a column are all from the same domain

5. The order of columns has no significance.
6- Each record is different, there are no duplicate records.
7- The order of records has no significance.
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4.1.2 The hierarchical data model

The hierarchical model is a restricted type of network model. The
data is represented as collection of records and relationships are
represented by sets. The hierarchical model allows a node to have only
one parent. A hierarchical model can be represented as a tree graph,
with records appearing as nodes, also called segment, and sets as edges. -

Figure (4.2) shows a possible hierarchical view for the suppliers and
parts database.

v

P1}* Nut | Red |12:{London| |P2| Bol’.4sGreen |17 Paris
[s2] sones [10] Pparis | 300 [s3] Biake |30} Paris | 200
S1| Smith |20 | London| 300 [ [ 52| Jones |10 Paris | 400 J—

S1| Smith | 20 | London| 200

P3! Screw | Blue |17 | Rome - P4 | Screw Red |14 | London

1 51| Smith |20} London | 400

Fig. :{ Sample data in hierarchical form (parts superior to suppliers).

Fig.(4.2) sample data in hierarchical form (parts superior to suppliers).

Their main drawback lies in the fact that they don’t provide adequate
facilities for explicitly specifying constraint on the data.

' Also this model has three basic operations (insert, delete, update }
this operation will be discuss later,
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4.1.32 The network model

in the network model, data represented as a collections of records
and relationships are represented by sets. Compared with the relational
model, relationships are explicitly modeled by the sets, which become
pointers in the implementation. The records are organized as
generalized graph structures with records appearing as nodes and sets .
as edges in the graph. As shown in the following figure((,‘;mm P“ﬂe)
The advantages of this mode make re!aﬁona! database
management system the most popular in the software market. Virtually

all DBMSs that are offered foe microcomputers accommodate the
relational model.
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4 S1 | Smith | 20 | London Paris 30 Paris
300 200 H 300 » 200

P1] Nut

Red | 12 |London /3 Bolt 1Green| 17 | Paris F P3| Screw !cn 17 | Rome ﬁ P4 |Screw| Red | 14 ro:Qe:T

-

Fig. © ~ Sample data in network form.
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4.2 Integrity Control

The term "Integrity " refer to the accuracy or correctance of the data

in the database.
4.2.1 Domain Integrity constraints:

Which are implied by the fact that a particular attributes {field) is
defined on a particular domain. A domain constraint simply states that
values of the attribute are required to belong to the set of values

constituting the underlying domain.
4.2.2 Primary and Foreign key integrity Constraints
There are two integrity rujes of the relational model:-
i-Entity Integrity:- | |
No attribute (field) participating in the primary key of a base

relation is allowed to accept null values. Or in other meaning primary
key values must not be nuil .

2-Referential integrity:-

If base relation Rz include a foreign key Fk matching the primary key
Pk of some base relation R1, then every value of Fk in R2 must either:-

1- Be equal to the value of Pk in some tuple of R1.

2- Be wholly null.



